A 72-year-old man was admitted to our hospital due to rest pain and gangrene on his left second foot digit. Angiography revealed continuous patency from the superficial femoral artery stent to the below-knee popliteal artery with a diffuse, occlusive lesion in the crural arteries. The distal portion of the lateral tarsal artery was patent. Popliteal to lateral tarsal artery bypass was performed, and an immediate amputation of the second foot digit resulted in secondary healing. Vascular surgeons should consider the distal portion of the lateral tarsal artery as an effective alternative target for infragenicular revascularization.
Introduction
Surgical revascularization of the paramalleolar artery is a powerful option for limb salvage. Although paramalleolar artery bypasses are usually performed, 1, 2) some cases in which both the dorsal pedal artery (DPA) and the paramalleolar posterior tibial artery (PTA) are occluded require bypass to the branches of these vessels (i.e., the lateral tarsal and plantar arteries).
We herein report a case of critical limb ischemia (CLI) that was treated with inframalleolar bypass to the distal portion of the lateral tarsal artery (LTA). The patient provided their written consent for the publication of this case report.
Case Report
A 72-year-old man was admitted to our hospital due to rest pain and gangrene on his left second foot digit. He had a history of hypertension, diabetes mellitus (DM), end-stage renal disease, old cerebral infarction, and coronary artery disease. He had undergone coronary arterial bypass grafting, below-the-knee amputation of the right leg, and endovascular therapy (EVT) for coronary arteries, right carotid artery, right vertebral artery, right subclavian artery, and bilateral superficial femoral to crural arteries. A physical examination for left lower extremity performed on presentation was notable for dry gangrene of the second foot digit, popliteal arterial good pulsation, and diminished dorsal pedal and posterior tibial arterial pulsation. The skin perfusion pressure (SPP) was 17 mmHg on the left plantar and 32 mmHg on the left dorsal foot. Angiography revealed continuous patency from the superficial femoral artery stent to the below-knee popliteal artery (BKPA) and diffuse occlusive lesion in the crural arteries. On the ankle, the PTA was patent but too calcified to anastomose (Fig. 1) . The distal portion of the LTA was patent ( Fig. 2A) .
Before the operation, the LTA was observed and marked with a duplex scan (Fig. 2B) . Under general anesthesia, the BKPA was exposed and encircled, and intraoperative digital subtraction angiography (iDSA) was performed via the BKPA. As iDSA visualized the LTA in accordance with the preoperative marking, a skin incision was made along the marked portion. After confirming the location of the target artery using Doppler ultrasound, the extensor digitorum brevis muscle was cut (Fig. 3A) , and then the LTA was exposed. Following systemic heparinization, arteriotomy was carried out on the BKPA, and a saphenous vein graft was anastomosed with 6-0 polypropylene continu-Inframalleolar Bypass to the Distal Portion of LTA ous sutures. The distal end of the vein graft was conducted to the foot. Arteriotomy was carried out on the LTA, and the vein graft was anastomosed with 8-0 polypropylene continuous sutures. Amputation of the second foot digit was performed immediately after the bypass. Postoperative angiography showed that the popliteal-LTA bypass was patent and perfused the foot well (Fig. 3B) . The SPP rose to 54 mmHg on the left plantar and 51 mmHg on the left dorsal foot, and the stump of the digit achieved secondary healing.
His postoperative course was uneventful, and he was discharged home 23 days after the operation. Although he died suddenly from an unknown cause 8 months after the operation, the primary patency of the bypass graft and limb salvage was successfully achieved for the remainder of his life.
Discussion
Distal vein bypass to the paramalleolar artery is now routine for most vascular surgeons. 1, 2) This operation is most commonly performed to treat ischemic foot complications of DM, reflecting the unique pattern of atherosclerosis in these patients. 3) Occasionally, for patients in whom both the DPA and the paramalleolar PTA are occluded, the tarsal or plantar arteries may serve as runoff vessels if they remain patent. In the present case, the distal portion of the LTA was selected as the target vessel because the PTA was patent but highly calcified. However, in contrast to the PTA or DPA, there is little description concerning how to expose the LTA in textbooks, 4) as it is an exceptional anastomotic site. Hughes et al. described the surgical exposure of the LTA as follows 5) : the DPA is exposed first; then, the takeoff point of the LTA is identified at the level of the navicular bone, and the incision is extended in a slightly lateral direction to expose it completely. In the present case, the patent portion of the LTA was quite far from the takeoff point. The present case required an extended incision when tracing from the takeoff of the LTA, an approach that might carry an increased risk of wound complications. Furthermore, if the position of the takeoff is accidentally missed, it might necessitate unnecessarily extensive dissection. Therefore, we directly exposed the distal portion of the LTA, assisted by preoperative US, iDSA, and intraoperative Doppler, and there were no wound complications. To our knowl- edge, the present case report might be the first detailed report concerning the distal bypass to the distal portion of the LTA reported in the English literature. This method might also be applicable for the exposure of other arteries unfamiliar to the surgeon. Although EVT was primarily repeated for the present case because of his comorbidities, the revascularization became stuck due to the performance of repeated reocclusion and technical failure. Following EVT failure, bypass surgery was performed at the patient s and family s wish, although major amputation and palliative analgesia were feasible alternatives. The clinical outcomes of inframalleolar bypass to the plantar artery branches or LTA have been reported. 5, 6) There were 2 early graft failures within 30 days (11%), and the rates of primary patency, secondary patency, limb salvage, and the patient s survival were 67%, 70%, 75%, and 91% at 12 months, respectively. 5) Although the patient survival was equivalent to that with dorsal pedal bypasses, the other rates were significantly inferior to those of dorsal pedal bypasses. While the present patient died suddenly from an unknown cause 8 months after the operation, the primary patency of the bypass graft and limb salvage was successfully achieved for the remainder of his life. The long-term results of distal bypass to the distal portion of the LTA remain unclear, but such bypass may be an effective alternative to inframalleolar bypass for limb salvage.
Conclusion
We herein report a case of CLI in a patient who underwent popliteal to distal LTA bypass. Vascular surgeons should consider the distal LTA also as an effective alternative site for infragenicular revascularization.
